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(57) ABSTRACT 

A communication system regulates communication betWeen 
a utility and a customer. The communication system can be 
adapted as a payment metering system by incorporating a 
utility host, a meter, and customer interface. A payment 
medium can be used for transferring payment onto the 
system. Meter read information can be uploaded onto the 
payment medium Where desired. A control can also be 
included in the system and located remote from the meter to 
accommodate monitoring of the meter Where desired and 
any additional communication. 
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SYSTEM AND METHOD FOR COMMUNICATION 
BETWEEN REMOTE LOCATIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. provi 
sional patent application Serial No. 60/256,390 ?led Dec. 
15, 2000 and is a continuation-in-part of US. patent appli 
cation Ser. No. 09/844,969, ?led Apr. 26, 2001 Which is a 
continuation of US. patent application Ser. No. 09/616,449 
?led Jul. 14, 2000, noW abandoned, Which is continuation 
in-part of US. patent application Ser. No. 09/303,173 ?led 
Apr. 30, 1999, now US. Pat. No. 6,239,722 B1 Which is a 
continuation of US. patent application Ser. No. 08/949,440 
?led Oct. 16, 1997, now US. Pat. No. 5,986,574. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to utility 
monitoring systems and more particularly to systems for 
communicating betWeen remote locations. 

[0004] 2. Description of the Prior Art 

[0005] Metering devices have for years been used in the 
monitoring of utility consumption, such as Water, electricity, 
gas, to name a feW. Utility providers have typically utiliZed 
metering devices at the various locations of its customers, 
i.e., residences or businesses, in order to monitor the con 
sumption of a given utility. The utility provider Would 
monitor the utility consumption by reading the various 
metering devices at each of the customer locations. In recent 
years, it has been recogniZed that the costs incurred by the 
utility provider have signi?cantly increased in vieW of the 
numerous employees required to manually read each of the 
metering devices at the customer locations; especially in 
vieW of the higher number of customers of many current day 
utility providers. 
[0006] In vieW of the foregoing, there is seen a need to 
provide a system for monitoring of metering devices from 
remote locations in order to reduce both the time and costs 
associated With manual reading of metering devices. 

SUMMARY OF THE INVENTION 

[0007] One aspect of the present invention discloses a 
system and method for a utility provider to monitor a 
plurality of metering devices from a remote location. For 
this purpose, the present invention discloses a meter for 
measuring a local parameter, such as a given utility, a user 
interface in communication With the meter and a control that 
receives data corresponding to the measurement by the 
meter. 

[0008] In another aspect of the present invention, data 
received by the control corresponding to a meter measure 
ment can be transmitted as de?ned signals from the meter to 
the control, such as over any Wired or Wireless medium or 
any combination of the tWo. Alternatively, the meter data 
may be transferred from the meter to another device, for 
eXample, uploaded onto any storage medium, such as onto 
an integrated circuit or “smart” card. 

[0009] In yet another aspect of the present invention, the 
data acquisition system of the present invention may be used 
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to alloW payment and pre-payment for utility services and 
for the provision of information to and from the customer. 
This may include, for eXample, data acquisition, automatic 
disconnect/reconnect (auto-interruption), better manage 
ment of high transient housing, real time utility usage 
information, usage history, ?exible billing/payment meth 
ods, automatic debt management, purchase/payment history, 
and messaging. 

[0010] These and other aspects of the present invention 
Will become more readily apparent When taken into consid 
eration With the folloWing description and the attached 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a partly schematic and partly block 
diagram of an embodiment of a communication system in 
accordance With the present invention. 

[0012] FIG. 2 is a partly schematic and partly block 
diagram of an embodiment of a concentrator of FIG. 1. 

[0013] FIG. 3 is a block diagram illustrating protocol 
layering associated With a Consumer Electronics Bus Stan 
dard. 

[0014] FIG. 4 is a partly schematic and partly block 
diagram of an embodiment of a prepayment system in 
accordance With the present invention. 

[0015] FIG. 5 is a How chart illustrating a payment cycle 
in accordance With the preferred embodiment of the present 
invention. 

[0016] FIG. 6 is a How chart illustrating a prepayment 
cycle in accordance With the preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0017] Referring noW to the draWings in detail, Wherein 
like reference numerals indicate the like elements through 
out the several vieWs, there is shoWn in FIG. 1 a partly 
schematic and partly block diagram of a communication 
system in accordance With an embodiment of the present 
invention. The communication system 10 as is shoWn in 
FIG. 1 comprises, as portions thereof, control means 12, a 
de?ned number of relay means 14 in communication With 
the control means 12 and at least one and preferably a 
plurality of servicing means 16 in communication With the 
relay means 14, the details of Which Will be more fully set 
forth hereinafter. 

[0018] In accordance With the present embodiment, the 
communication system 10 is adapted for use by a utility 
provider for customer communication. As should be under 
stood, hoWever, the communication system 10 in accordance 
With the present invention has broader application and can 
be used for any desired application. The control means or 
station 12 preferably is located at a desired location and is 
capable for transmitting and receiving data in the form of 
signals, for eXample, a computer, microprocessor or similar 
device, i.e., a Pentium® based PC can be employed. In the 
present embodiment, the control means 12 is located at the 
site of the utility provider, although any other desired 
location can also be utiliZed for this purpose. Although not 
shoWn, the control means 12 can be provided in communi 
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cation With other devices as Well, such as one or more 

personal computers or computer terminals, for example, for 
display, for data input or processing or other desired func 
tions. In accordance With the present invention, the data 
signals transmitted over the communication system 10 
betWeen the control means 12, relay means 14 and servicing 
means 16 can be carried by any desired medium, such as 
either by any Wireless medium, such as radio frequency (RF) 
or infrared (IR) signals, or can be carried over any Wire 
medium, such as 110 volt AC poWer line (PLC), tWisted pair 
(TP) cable, ?ber optic cable and coax cable. In the present 
embodiment, the data signals transmitted betWeen the con 
trol means 12 and the relay means 14 preferably are carried 
over both Wire and Wireless mediums, Which is described in 
more detail beloW. 

[0019] As illustrated in FIG. 1, the control means 12 is in 
communication by a Wire medium With sWitching means 
comprising at least one radio toWer 22, Which in turn is in 
communication With the relay means 14 via a suitable 
Wireless medium. In a preferred embodiment, the control 
means 12 and relay means 14 are in communication With the 
radio toWer 22 via a publicly available Wide Area Network 
(WAN), for example, such as Sprint PCS, AT&T Wireless, 
and VeriZon Wireless. In this manner, the signals received by 
the WAN provider over Wire signals from the control means 
12 are transmitted as suitable Wireless signals, preferably RF 
signals, from the radio toWer 22 to the relay means 14. 
Similarly, in the presently preferred embodiment, the Wire 
less signals received by the WAN provider from the relay 
means 14 are transmitted over Wire to the control means 12. 

[0020] The relay means 14 in the present embodiment 
shoWn in FIG. 1 is preferably in communication over a 
suitable Wire medium With the servicing means 16, although 
as should be understood a suitable Wireless medium can also 
be used. In accordance With the present invention, there are 
a de?ned number of relay means 14, With each relay means 
14 being in communication With a selected number of 
servicing means 16 comprising a servicing group 24. As 
illustrated in FIG. 1, in the present embodiment, there is 
shoWn the servicing group 24 comprising three servicing 
means 16 in communication With the one relay means 14. In 
a presently preferred embodiment, the servicing group 24 is 
in communication With the relay means 14 via a Local Area 
NetWork More preferably, communication betWeen 
the servicing group 24 and the relay means 14 is accom 
plished using a Consumer Electronics Bus (CEBus) stan 
dard, Which is described in more detail beloW, although as 
should be understood, other suitable protocols and standards 
can also be used for this purpose, such as LonWorks or 
Bluetooth. Also, preferably communication betWeen the 
relay means 14 and the control means 12 is accomplished 
using a suitable WAN protocol. 

[0021] The CEBus standard is a home automation stan 
dard developed by the Electronics Industry Association and 
the Consumer Electronics Manufacturers Association to 
provide economical LAN communications among consumer 
products Within the home. The CEBus standard is explained 
in greater detail in Electronics Industries Association/IS-60, 
“Home Automation Standard” (CEBus) December 1989, 
Which is incorporated herein by reference. The CEBus 
protocol Was designed to cover communications betWeen 
various types of products over any of a number of accepted 
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media that support CEBus, Which includes PLC, TP cable, 
coaxial cable, IR, RF and ?ber optic cable. 

[0022] As illustrated in FIG. 3, the CEBus standard is a 
four layer model based on the International Standards Orga 
niZation’s (ISO) Open Systems Interconnection seven layer 
model for communication. The four layers utiliZed in the 
CEBus protocol include application, netWork, data link and 
physical layers, Which are de?ned in the folloWing para 
graph. 

[0023] The physical layer is the form of signal and pro 
vides the characteristics to activate, maintain and deactivate 
the physical links passing the stream of communication 
symbols. The physical layer exchanges symbols With the 
data link layer, encoding and decoding the symbols to and 
from the medium states. The states required to represent the 
symbols are modulated and demodulated With the medium 
carrier by the physical layer. The data link layer provides the 
means for establishing and maintaining individual data 
links, provides for the transfer of information over the 
physical link With the required synchroniZation, error con 
trol and How control functions, provides for the encapsula 
tion and de-encapsulation of the messages exchanged 
betWeen itself and the netWork layer, and exchanges sym 
bols and medium status betWeen itself and the physical layer. 
The netWork layer sets basic standards for formatting of 
information once the link is established and provides the 
sWitching and routing functions needed to establish, main 
tain and terminate connections and data transfer. The appli 
cation layer speci?es hoW service is received or experienced 
and is responsible for managing the communication access. 

[0024] In accordance With the present invention, prefer 
ably each of the servicing means 16 comprises means for 
transmitting and receiving data for communication With the 
control means 12 via the relay means 14; for example, 
conventional transmitter and receiver units can be utiliZed 
for this purpose. In a presently preferred embodiment illus 
trated in FIG. 1, each of the servicing means 16 comprises 
a metering device and located at the site of the customer of 
the utility provider, i.e., residencies or businesses. For 
example, each of the metering devices 16 can comprise a 
typical rotary, electromechanical or electronic type utility 
meter, although other suitable types of metering devices 
Would also be applicable. In addition, each metering device 
16 preferably includes means for measuring an amount of 
usage of a utility, such as electricity, gas or Water, as 
examples, for the speci?c location to Which the metering 
device 16 is connected. In the regard, the metering devices 
16 preferably are of the incremental type similar to typical 
metering devices. In addition, the metering devices 16 also 
preferably include means for processing and storing of the 
data associated With the measured amount of utility usage, 
for example, a microprocessor With suitable storage means, 
such as random access memory (RAM) and read only 
memory (ROM). This data might then include accumulated 
usage in kWh since beginning of current billing cycle, 
accumulated usage in dollars since beginning of current 
billing cycle, etc. As should be understood, in other embodi 
ments Where the servicing means 16 are not in the form of 
metering devices, the foregoing features associated With 
monitoring of a given utility Would not be required. 

[0025] In accordance With the present embodiment, the 
metering devices 16 are each connected via poWer lines to 
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the relay means 14, either by a direct connection betWeen 
each metering device 16 to the relay means 14 or, as shown 
in FIG. 1, With each of the metering devices 16 being 
connected via poWer lines in a series and one of the metering 
devices 16 then being connected to the relay means 14. In 
other embodiments, the metering devices 16 can be con 
nected by other Wire mediums and/or Wireless mediums to 
the relay means 14 as Well, for example, a Wireless medium 
may be suited Where the metering devices are used for 
measuring gas, in vieW of typical gas metering devices 
Which do not require connection to a poWer source, Whereas 
a Wire medium may be more suited for embodiments in 
Which the metering devices are for measuring electricity, as 
most typical metering devices used for measuring electricity 
usage are connected to a 240 volt poWer outlet, thus easily 
adapted for poWer line communication. As should be under 
stood, the foregoing examples are for illustration purposes 
only and are not intended to limit the scope of the present 
invention. In the present embodiment, preferably the com 
munication system 10 also includes at least one and typically 
a plurality of distribution transformers 20, positioned 
betWeen one or more metering devices 16 and the relay 
means 14, for scaling doWnWard to 220 volts the typically 
higher voltages generated over the poWer lines. In this 
manner, a LAN is established betWeen each of the metering 
devices 16 and the relay means 14. 

[0026] In accordance With the present invention, the relay 
means 14 can be positioned at any desired location Within 
the communication system 10; for example, the relay means 
14 can be located on a distribution pole or other location. In 
the present embodiment, preferably the relay means 14 
comprises a concentrator in the form of a meter and posi 
tioned at the location of a customer. The concentrator meter 
14 in accordance With an embodiment of the present inven 
tion is illustrated in detail in the block diagram of FIG. 2. 
The concentrator meter 14 preferably includes LAN means 
50 for receiving and transmitting data over the local area 
netWork, such as a conventional transmitter and receiver. In 
addition, in the present embodiment, the concentrator meter 
14 also preferably includes WAN means 52 for communi 
cating (receiving and transmitting) data over the Wide area 
netWork With the control means 12 via the sWitching means 
22, such as a conventional WAN radio; for example, the 
Code Division Multiple Access type, commercially avail 
able from Qualcomm, the Time Division Multiple Access 
type, commercially available from Ericsson, and the Cellular 
Digital Packet Data type, commercially available from 
Sierra Wireless and Novatel. In addition, similar to the 
metering devices 16, preferably the concentrator meter 14 
includes monitoring means 54 for measuring an amount of 
usage of a utility at a given location, similar to conventional 
incremental type metering devices including those of the 
rotary, electro- mechanical and electronic types. The con 
centrator meter 14 in the present embodiment also prefer 
ably includes means for processing and storing data asso 
ciated With both the amount of utility usage measured by the 
concentrator meter 16 as Well as received from the metering 
devices 16, for example, a conventional microprocessor and 
storage means, such as suitable amounts of RAM and ROM. 

[0027] In the present embodiment, the concentrator meter 
14 further preferably includes means for exchanging 
betWeen tWo media, for example betWeen radio frequency 
signals and signals transmitted over the poWer lines in the 
present embodiment, such as a conventional router device. 
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The concentrator meter 14 can also include a battery for 
providing a backup poWer source. In the present preferred 
embodiment, the concentrator meter 14 preferably also 
includes a housing into Which each of the foregoing ele 
ments are disposed and retained as a unit. For example, as 
shoWn in FIG. 3, the housing 30 is generally elongated and 
substantially cylindrical in cross section having an inner 
cavity into Which the components of the concentrator meter 
14 are mounted, such as the LAN means 50, WAN means 52 
and monitoring means 54 as illustrated. In the present 
embodiment, the housing 30 comprises a base 32 to Which 
the elements of the concentrator meter are attached and a 
cover 34, preferably clear, such as of glass or plastic, and 
having a cavity receiving the elements of the concentrator 
meter 14 and attached to the base 32, although as should be 
understood, the housing 30 can be of other con?gurations as 
Well. Similar to the servicing means 16 described above, the 
relay means 14 in other embodiments may be utiliZed for 
communication betWeen the control means 12 and servicing 
means 16 Without also providing the function of a meter, and 
accordingly the foregoing elements directed to providing the 
function of the meter can be eliminated Where desired. 

[0028] The operation of the communication system 10 in 
accordance With the present embodiment Will noW be 
described. As described earlier, one advantage of the com 
munication system 10 in accordance With the present 
embodiment is that the utility provider can monitor the 
utility usage of a customer from a remote location. For this 
purpose, a command can be generated automatically from 
the control means 12, such as by a softWare program, or 
manually from a technician or other personnel to instruct a 
given metering device at a particular customer location to 
transmit the measured amount of utility usage. Alternately, 
the metering devices 16 can be preprogrammed to automati 
cally transmit the utility usage data to the control means 12 
at speci?ed intervals. 

[0029] For purposes of this illustration, a signal is initially 
generated by the control means 12 to a particular metering 
device 16. In accordance With the CEBus protocol, the 
signal generated from the control means 12 is preferably 
generated in packets of data in digital form and incorporates 
Within the packet an identi?er, such as a number, associated 
With the particular metering device or devices Which moni 
toring is desired. The data signal is transmitted from the 
control means 12 over the Wire medium, such as telephone 
lines, Which are received by the WAN provider for re 
transmission to the concentrator meter 14. The WAN pro 
vider exchanges the data from the Wire to Wireless medium, 
such as by a router, and then transmits the data as radio 
frequency signals to the concentrator meter 14. The concen 
trator meter 14, in turn, exchanges the data received over the 
Wide area netWork for transmission via poWer line commu 
nication over the local area netWork to the metering devices 
16. 

[0030] In the present embodiment, the concentrator meter 
14 can be pre-programmed so as to transmit a data signal 
only to a particular metering device or devices 16 depending 
on the particular meter identi?ed in the packet of data. 
Alternatively, the concentrator meter 14 can be programmed 
to transmit the data signals to each of the metering devices 
16, With the metering devices 16 in turn programmed to 
respond only When its particular meter identi?er is detected. 
For purposes of this illustration, it Will be assumed that the 
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concentrator meter 14 is constructed so as to transmit data to 
each of the metering devices 16, With the data generated 
from the control means 12 including an identi?er for a 
particular metering device 16 designated as number “1” to 
monitor utility usage. Further, preferably the control means 
12 correlates the metering device 16 designated as number 
“1” With the appropriate concentrator meter 14. In this 
example, the meter device 16 designated as number “1” is 
illustrated in FIG. 1 by the metering device 40. The meter 
ing device 40 receives the data signal from the concentrator 
meter 14 and in response transmits data in signal form 
incorporating a reading of the amount of utility usage 
measured at the particular customer location. In a similar 
manner to that described above, the signal from the metering 
device 40 is passed through the concentrator meter 14 and is 
received via the WAN provider by the control means 12. In 
this manner, a read of the metering devices 16 at each of the 
customer locations can be obtained by the utility provider. 

[0031] This usage information can be communicated in 
real time through the use of a series of displays, Which give 
the customer selective indications as to the current situation 
of their utility usage status. These indications are designed 
to alloW better management of electric service. 

[0032] Depending on the payment mode of the individual 
customer, this display may shoW a monetary value indicat 
ing the current status of the customer bill. In the prepayment 
mode this value indicates the amount remaining. In the 
postpayment mode the value indicates the current usage 
amount, inclusive of taXes, base charges, and accumulated 
kWh usage. Not included in this amount shall be other 
charges such as Water heater or other adjustments. 

[0033] The system may also provide a display shoWing the 
rate of usage per hour in money. This display has been 
shoWn through customer surveys of eXisting systems to be 
one of the most useful displays. The current rate being 
charged may be shoWn, preferably in terms of money per 
kWh. The rate shoWn at a speci?c time Will normally be in 
relation to the accumulated kWh consumption as per utility 
business practices or instructions. The may also provide 
displays indicating recent history usage, such as money used 
today”, money used yesterday, and money used this month. 

[0034] Another advantage of the present invention is its 
application for transmission of data betWeen a plurality of 
locations. For example, in the communication system 10 
described above, communication is established betWeen the 
utility provider, via the control means 12, and the customers 
of the utility provider, via the servicing means 16 Which are 
in the form of metering devices, for monitoring the amount 
of usage of a given utility. As should be understood, the 
communication system of the present invention is not lim 
ited to use by a utility provider to monitor utility usage of its 
customers, rather the communication system of the present 
invention is applicable for any communication betWeen tWo 
locations. 

[0035] For eXample, in connection With use by a utility 
provider, the control system 10 described above can also be 
adapted so that the utility provider can communicate With 
one or more customers, via the metering devices 16, to 
perform, in addition to automatic meter reads on any desired 
basis, other functions as Well, such as outage/restoral moni 
toring, customer consumption readings on request, Time 
Of-Use (TOU) reporting to customers, billing capability, 
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tamper detections/deterrence and deferment of peak use 
through TOU rate information. In addition, through in-home 
user-interfaces illustrated at 15 in FIG. 1, such as in-home 
terminals, smart phones, smart thermostats, etc., a utility 
provider in addition to reading of meters, or other entities 
that do not incorporate the feature of meter reading Within 
the servicing means 16, can communicate With customers 
for Real Time Pricing (RTP), remote service connect/dis 
connect, messaging services, such as headline/local neWs, 
?nancial quotes, energy information, etc., and home moni 
toring/control, such as break-in and personal security, appli 
ances, etc. 

[0036] The system alloWs for the doWnloading of custom 
(short form) and pre-de?ned messages to particular cus 
tomer accounts. While these messages are typically intended 
to be used as reminders for payment operations, they may be 
used for other purposes. The ?eld equipment is also prefer 
ably capable of supporting the storage of up to 5 full screens 
of messaging (240 characters). 
[0037] Messages preferably have a start date and an end 
date associated With them. They may also have a priority 
associated With them, such as loW, medium, and high. 
Priorities of messages may be re?ected by ?ashing the LED 
on the display terminal. The color of the LED may be used 
to re?ect the priority of the message; e.g., loW-green, 
medium-yelloW, and high-red. 

[0038] Upon reading of a message the ?ashing LED may 
be discontinued. High priority messages are preferably con 
?rmed as read back to the host. High priority messages also 
preferably invoke PIN code protection to the message group. 

[0039] DoWnloading a message to ?eld equipment that 
already has ?ve full messages preferably results in the 
overWriting of the oldest message present unless that mes 
sage is a high priority message. In that case, the oldest 
message of loWer priority should be overWritten. If a mes 
sage is to replace a speci?c eXisting message in the system, 
the host system preferably ?rst doWnloads the old message 
folloWed by the neW message. 

[0040] The present invention is also capable of printing 
the long form message that corresponds to the short form 
message (doWnloaded to ?eld equipment). The system 
administrator preferably decides if the printed long form 
message Will be mailed to the customer. This may occur 
automatically or based on revieW of the administrator. 

[0041] The present invention is also capable of reporting 
billing failures due to lack of communications With the ?eld 
equipment. The start date of messages associated With 
billing is preferably X days after the date at Which the 
display has billed the customer. The number of days “X” is 
programmable. The end date is associated to the customer 
rating. 
[0042] Still another advantage of the present invention is 
provided by the relay means 14 for communication betWeen 
the control means 12 and servicing means 16, Which pro 
vides for efficient operation in that only one relay means 14 
is required for a plurality of servicing means 16. In addition, 
the relay means 14 When in the form of the concentrator 
meter 14 provides for even greater ef?ciency since the 
features of a meter and relay means betWeen the metering 
devices 16 and control means 12 are combined into a single 
unit and Which can be provided directly at a customer 
location. 
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[0043] Another advantage of the present invention is that 
various systems are disclosed that are very ?exible and can 
be structured in a number of different con?gurations based 
on the desired operational characteristics of the system. 

[0044] As an example, one aspect of the present invention 
discloses a system and method for a utility provider to 
monitor a plurality of metering devices from a remote 
location. For this purpose, the present invention discloses 
various con?gurations of metering devices, such as one or 
more metering devices 16 and/or one or more concentrator 
meters 14, each being used for measuring a local parameter, 
such as a given utility. 

[0045] The system thereby provides a means by Which 
customer movements may be easily handled. In order to 
support the incorporation of neW customers to the system, 
for example, neW customer information must be manually 
entered. The customer data may be provided by the utility. 
Upon entering a neW customer and location into the system, 
a ?eld hardWare installation date must be speci?ed. 

[0046] The host need not be responsible for actual sched 
uling of installation and training operations for the system. 
It should hoWever be able to generate, based on a speci?ed 
date range, a list of accounts to be installed. An actual report 
from the hardWare in the ?eld and subsequent doWnloading 
of con?guration data is preferably used in the activation of 
the account. The customer may schedule a move out date by 
simply calling the appropriate utility support line. The 
customer must supply a move-out date. Additionally, if 
poWer is to be disconnected from the residence due to 
vacancy, the customer may actually specify a move out time. 
At that date and time, the readings of the system are froZen 
and reported to the host. This information is then reported to 
the utility mainframe for closing of the account. The account 
on the host shall be made inactive but not closed until 
instructed to be closed by the administrator. This command 
may be accomplished either automatically or manually 
depending on the extent of the commands supported via the 
?le transfer methods outlined elseWhere in this document. 

[0047] Should the resident specify a move out date Which 
is already passed, the host operator may, at his discretion, 
select usage closest to the date speci?ed from the customer 
history to generate a ?nal bill via the utility mainframe or 
inform the customer that the earliest that the account can be 
closed is during the next regularly scheduled communica 
tions period of the FPS ?eld hardWare. If the telephone 
service is already disconnected from the customer premises, 
the utility Would normally be required to send someone to 
the residence to take a manual meter reading in order to 
close the account. During that visit the service person may 
either manually disconnect the system or remove the system. 

[0048] In the case Where a customer is moving out and the 
neW resident is knoWn before the customer moves out, the 
move out and move in may be scheduled to occur simulta 

neously. By specifying a date and time, the system shall 
upload all pertinent usage information to the host to process 
the account and all neW customer information shall be 
doWnloaded to the system. Usage history for the residence 
should remain the same for both customers. Payment history 
of the old customer shall be removed and replaced With the 
neW customer payment history if available. 

[0049] Should there be a lapse in phone service betWeen 
the old and neW resident, the FPS ?eld hardWare may hold 
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the previous information until communications to the host 
can be established, since the neW resident Was knoWn prior 
to the move out date of the old resident. The neW customer 

Will have billing information available immediately. HoW 
ever the neW customer may not be able to make payments 
until phone service is established. LikeWise the ?nal report 
of usage from the old customer Will not be available to the 
FPS host until phone service is re-established. 

[0050] While there can be many variations to the situa 
tions described above, the basic operations to be performed 
shall remain the same. Upon receiving a valid move out 
command associated With a date and time, the system may 
freeZe the usage information based on the date and time and 
eliminate availability of any old customer speci?c informa 
tion via the display. NeW customer information Will become 
available at the display When it is knoWn. It can actually be 
doWnloaded to the ?eld equipment prior to, or after the 
actual move out date of the old customer. (If the data is 
doWnloaded prior to the move out date of the customer, it 
Will not be accessible by the old customer.) 

[0051] Further, a de?ned number of user interfaces can 
also be provided in communication With any arrangement of 
metering devices 16/concentrator meters 14. For purpose of 
this illustration, as shoWn in FIG. 1, the system includes 
either a metering device 16 or a concentrator meter 14 
located at a designated remote location, such as located at 
the exterior of residence 17, and at least one user interface 
15 is also provided, such as located in the interior of 
residence 17 and in communication With the respective 
metering device 16 or concentrator meter 14. In this embodi 
ment, the user interface 15 is preferably in poWer line 
communication With the respective metering device 16 or 
concentrator meter 14; for example, the user interface can be 
plugged into any standard 110 Volt poWer outlet as described 
above. As should be understood, the user interface 15 can be 
in communication With the respective meters 14 and/or 16 
by any other suitable means as Well Where desired, such as 
by any desired type of Wired or Wireless communication. In 
other embodiments Where desired, the concentrator meter 14 
can be incorporated into the user interface 15, or Where the 
meter function is not required, the relay 14 discussed above 
Without any metering operation can be incorporated into the 
user interface 15. In a similar manner, the meter 16 can also 
be incorporated into the user device 15. The user interface 15 
can be provided in a number of different con?gurations and 
include a number of different features as indicated above. In 
this embodiment, each user interface 15 can communicate 
for a variety of desired purposes With the respective meter 
16/concentrator meter 14 and/or the control 12 depending on 
the operational characteristics of the system. 

[0052] In addition, in accordance With the present inven 
tion, billing and payment features can also be provided as a 
part of the overall system. The billing and payment features 
can be incorporated either into the various embodiments 
constructed as a utility service/monitoring system or other 
monitoring system as Well as into any other type of system 
that does not incorporate any metering or other monitoring 
function, such as into any of the various embodiments of 
communication systems. Examples of billing and payment 
systems for dispensing utility service are illustrated in US. 
Pat. No. 5,146,067; 4,795,892 and 4,731,575, each assigned 
to CIC Systems, Inc., a Wholly oWned subsidiary of the 
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assignee of this application, CIC Global, LLC, the entire 
disclosures of these patents are incorporated by reference 
herein. 

[0053] As understood to those of ordinary skill in the art, 
billing methods are the rules by Which a utility generates and 
presents a bill to the customer. Examples of billing methods 
are monthly, ?xed payment, etc. As also understood to those 
of ordinary skill in the art, payment methods are the means 
by Which a customer transfers value (money) to the utility. 
Examples of payment methods are cash, check, pre-autho 
riZed direct debit, etc. Prepayment is a billing method and 
the means through Which the customer purchases their 
prepaid amounts is the payment method. As understood by 
those of skill in the art, billing and payment methods can be 
intermingled in a variety of Ways. Virtually any billing 
method can be logically and functionally paired With any 
payment method. 

[0054] The billing and payment features in accordance 
With the present invention can be incorporated into an 
overall system in a number of different Ways. For illustration 
purposes, a feW examples of the various embodiments Will 
be described herein. A presently preferred embodiment is 
illustrated in FIG. 4. As shoWn, the system comprises one or 
more user interfaces 115, one or more relays, each prefer 
ably comprising a meter 119, such as in the form of either 
a concentrator meter 14 or a meter 16, With each meter 119 
being in communication With each user interface 115, and a 
control station 112. In this embodiment, the user interface 
115 is similar to user interface 15 and is in poWer line 
communication With the meter 119, although as noted above, 
in other embodiments any alternative means for communi 
cation betWeen the user interface 115 and meter 119 can also 
be utiliZed Where desired. 

[0055] The system of the present invention may support a 
number of billing methods. These may include postpayment 
methods in that payment is requested after the usage has 
occurred, and prepayment, Which, as the name implies, 
requires payment before usage has taken place. The billing 
method preferably takes into account possible rental 
charges, credit revieWs for late payments, and debt amorti 
Zation in a prede?ned manner in a separate document 
provided by the utility. 
[0056] The present invention may preferably support an 
unlimited number of billing schedule dates that coincide 
With billing cycles of varying length. Each customer account 
is preferably assigned a particular billing cycle. The billing 
cycle speci?es the individual dates by Which meter readings 
are reported. Because these cycles do not conform to any 
particular ?xed cycle, the host operator of the system is 
preferably responsible for specifying each billing cycle 
ending date as they become available and for ensuring that 
meter reading information is provided by that speci?c date. 
Rental charges, credit revieW of past due amounts, and debt 
amortiZation may be taken into account or calculated for 
each scheduled billing date. 

[0057] All billing methods may utiliZe a particular rate 
schedule. A typical rate schedule for residential usage 
involves the speci?cation of a number of kWh at a rate, a 
second amount at a different rate, and so on until all residual 
usage is charged at What is typically referred to as a base 
rate. 

[0058] Time based billing may also be used. Time based 
billing includes the generation of a bill based on a recurring 
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?xed time interval. The time interval is most commonly a 
month but may be set based on the billing cycle description 
above. The FPS system shall be capable to print statements 
that are associated to postpayment methods. 

[0059] Fixed payment billing is a variation of time based 
billing. The ?xed payment shall be established by the utility 
mainframe and doWnloaded via the host to the ?eld equip 
ment in the manner previously described. Recalculation of 
this value is preferably done in the folloWing manner: Fixed 
Payment=Estimated Annual Usage/Number of Billing Peri 
ods in Year. The formula to adjust the Fixed Payment after 
N billing periods may be as folloWs: IF the Outstanding 
Balance oWed is less than the Fixed Payment THEN No 
adjustment is made ELSE IF the Outstanding Balance is 
equal to or greater than the Fixed Payment THEN Outstand 
ing Balance is due immediately and NeW Fixed Payment= 
Fixed Payment+(Outstanding Balance/N) ELSE IF the Out 
standing Balance overpaid is less than the Fixed Payment 
THEN No adjustment is made ELSE IF the Outstanding 
Balance overpaid is greater than the Fixed Payment THEN 
Outstanding Balance is refunded immediately and NeW 
Fixed Payment=Fixed Payment-(Outstanding Balance/N). 
[0060] The system of the present invention alloWs for the 
transfer of funds via an electronic arrangement With a bank 
designated by the utility. This method is expected to be done 
in a batch mode. The system also accepts manual payment 
for those customers not having a suitable credit arrangement 
or prefer any of the other available payment means. 

[0061] The billing methods used in the system of the 
present invention may also incorporate stepped rate sched 
ules. Up to 7 steps plus a base are preferably supported. This 
also includes the support of any ?xed daily charges associ 
ated With the maintenance of the account. 

[0062] The system supports both ?xed and future rate 
schedules. In other Words, the system supports the ability to 
pre-load a rate schedule that Will take effect some time into 
the future. The rate schedule itself is a programmable piece 
of data that can be speci?ed at the time of installation of the 
equipment. HoWever, the system also supports the ability to 
doWnload rate schedules to take effect at a future date. This 
rate schedule Would then be invoked on the speci?ed date. 

[0063] The present invention also supports multiple tax 
structures that preferably incorporates up to 3 individual 
taxes. In addition, the present invention supports compound 
ing of these taxes in the folloWing modes: 

Tax Structure Compounding Options 

[0064] No compounding 

0065 Tax 2 com ounds on Tax 1, no Tax 3 com P 
pounding 

[0066] Tax 2 compounds on Tax 1, Tax 3 compounds 
on Tax 1 

[0067] Tax 2 compounds on Tax 1, Tax 3 compounds 
on Tax 1 and Tax 2 

[0068] Tax 2 does not compound, Tax 3 compounds 
Tax 2 and Tax 3 

[0069] Taxes shall be calculated daily and tracked in 
separate registers. 
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[0070] The present invention also supports the inclusion of 
extra service equipment. This is equipment With an associ 
ated rental charge, Which may be included in the billing 
process. The basis for calculation is preferably daily. The 
present invention also supports the inclusion of various 
amounts associated With past due amounts that may origi 
nate from: amount past due from past billings, administra 
tive charges associated With past due amounts at a rate of 
1.2% calculated every 30 days, transferred amounts from a 
previous account, other charges such as insuf?cient funds 
charges, if applicable. 

[0071] Prepayment shall alloW customers to make 
advance payments for their electrical usage in amounts 
conducive to their budgeting practices. Purchases are also 
capable of being made in various amounts With the limiting 
factor being any associated credit or bank transaction fees. 
Payments as per current customer practices are possible if so 
desired by the customer. 

[0072] Prepayment mode causes the system to operate in 
much the same manner as a fuel gauge. A monetary amount 
may be displayed and Will decrease as usage occurs. Upon 
depletion of the prepaid amount, poWer Will be automati 
cally disconnected as per utility current policies unless the 
unit is con?gured With extended service. 

[0073] Purchases for prepayment and other methods of 
payment are possible via the display unit through an elec 
tronic process utiliZing an integrated circuit (IC) or “smart” 
card in this embodiment, but can be other types of devices 
as Well Where desired, such as any magnetic or mag-stripe 
card, a combination smart card/mag-stripe card or any other 
suitable type of device, such as a portable ?oppy disc, 
CD-ROM, CD-RW and the like. In this embodiment, the 
smart card is preferably a conventional IC card, for example, 
including a processor, memory and the capability to upload 
data from the memory to an external device and the capa 
bility to doWnload data from an external device to the 
memory. 

[0074] The smart cards can be provided to the customer, 
such as by mail from the utility or other provider, or obtained 
directly by the customer/user at a designated location, for 
example, a distribution center. The distribution center can be 
provided at the site of the provider or at some other 
designated location, such as at a convenience store, grocery 
store, etc. The smart card can be distributed in a number of 
different Ways, such as directly from a clerk or from a 
distribution terminal or similar device commercially avail 
able. The provider can also designate the terms required for 
the customer/user to obtain the smart cards, for example, 
purchased or leased for a fee or deposit, for free or based on 
any other desired terms. Further, Where desired, the smart 
cards can be provided to the customer already having unique 
customer information preprogrammed into memory, such as 
a user or site ID and/or a digital signature, such as security 
codes, as examples. 

[0075] Alternatively, the smart cards can be provided to 
the customer Without any customer information prepro 
grammed, and the customer Would then have the option to 
program desired information into memory, such as the user 
ID and/or security codes. The smart cards can be constructed 
so that the user can program the information directly into 
memory, such as by key or touch pad entry, or the program 
ming function can be carried out at the distribution terminal, 
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such as by entering the desired information using the ter 
minal’s key or touch pad entry. In the presently preferred 
embodiment, no unique customer ID, security codes or other 
information is required to be incorporated into the smart 
cards. 

[0076] In addition to prepayment, the present invention 
may also support any other payment methods alloWed by 
local banking laWs and restrictions. The customer Will 
typically pre-arrange for the type of payment method to be 
used With their account. 

[0077] Direct debit payment deducts the amount due 
directly from the customer’s speci?ed bank account. In this 
method, even though the payment source is pre-speci?ed, it 
is the responsibility of the customer to actually initiate the 
transaction from the customer display terminal. Payment is 
not made until this operation takes place. Direct debit may 
be pre-authoriZed to alloW customers to make payments 
based on their current utility practices. The present invention 
preferably handles this in the same manner as a cash 
payment described beloW. 

[0078] There are a number of utility customers Who do not 
have a banking or credit card relationship. Therefore the 
present invention support cash payments for bills posted. 
This is preferably accomplished via the normal payment 
process that the customer Would have used prior to imple 
menting the system of the present invention. The utility 
personnel Would then key the payment into the host system 
or transfer it via a speci?ed format ?le such that it can be 
credited during the next update of the ?eld equipment. 

[0079] The present invention also incorporates a means of 
paying doWn outstanding debts of the customer to the utility. 
This may be accomplished, for example, via a pre-arranged 
agreement With the utility to make an additional payment 
toWard bad debt each month. This amount is over and above 
the amount required to pay for current usage. The manner in 
Which this Works Will differ depending on Whether the 
customer is being billed in prepayment or postpayment 
mode. 

[0080] Customers operating in a postpayment mode Will 
establish a prior arrangement With the utility as to hoW much 
of their bad debt is paid each month. An “Amount Past Due” 
display at the user interface shoWs their total debt. An 
“Amount to Pay” display may also be provided, Which may 
include the “Amount Due” amount and a ?xed amount of 
their past due debt. Upon payment of this amount, the 
“Amount Past Due” shall be reduced. It is expected that a 
customer keeping Within the rules of such an agreement 
shall avoid further past due charges. 

[0081] An example of this Would be a customer Who is 
$500 in debt. The customer’s current bill for the billing cycle 
is $200. HoWever, the customer has made an arrangement 
With the utility to pay $100 per billing cycle toWard the bad 
debt. In this case the billing display Would read: 

Amount Past Due $500 
Amount Due $200 
Total OWed $700 
Amount to Pay $300 
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[0082] After making a $300 payment, the displays 
become: 

Amount Past Due $400 
Amount Due $0 
Total OWed $400 
Amount to Pay $0 

[0083] In the prepayment mode, the customer has reached 
an arrangement to credit a portion of each purchase toWard 
the bad debt. This may be, for example, on a percentage of 
a ?xed amount. As an example, assume a customer With a 

$500 debt. He has reached an agreement With the utility that 
10% of all purchases shall be credited to bad debt. If the 
customer makes a $20 purchase, the prepayment amount 
added to the system shall be $18 With $2 credited against the 
bad debt. By selecting various percentages or ?xed amounts 
the utility can determine the pace by Which bad debts are 
paid. 

[0084] In operation, the smart cards of the payment system 
are preferably credited With a designated amount of prepaid 
or other payment service. Any desired increments for the 
prepaid service can be used, for example, in one embodi 
ment, choices of 5, 10 or 20 dollars can be provided, 
although as should be understood, any other increment can 
be selected Where desired. 

[0085] In the preferred embodiment, there are a number of 
different Ways that the service can be credited on the smart 
cards. Preferably, the designated amount of service is pur 
chased or arranged by the customer at the distribution center, 
such as directly from the distribution terminal or With the 
designated information programmed earlier by the provider 
and already on the smart card When obtained by the cus 
tomer. 

[0086] In embodiments Where the payment service is 
obtained from the distribution terminal, the user preferably 
places the smart card into a designated area and then selects 
the service using the terminal display, similar to transactions 
using a conventional money access center (MAC) machine. 
As indicated above, the system can be con?gured so that a 
personal identi?cation number (PIN) is required for access 
of the distribution terminal. The system can also be con 
structed so that the distribution terminal is a stand alone 
device or linked With other devices as Well, such as With the 
control station 112 and/or With the same or similar netWork 
to Which MAC machines are tied into. 

[0087] The system can be con?gured so that the user has 
one or a variety of options for handling payments, such as 
any of the folloWing. For instance, the customer can be 
required to insert money into the terminal and that desig 
nated amount is then encoded onto the smart card. Alterna 
tively, the customer can designate that a desired amount of 
money be WithdraWn from a linked bank account or the 
provider can maintain an escroW account, such as tied into 
the control station 112, and then that desired amount is 
encoded onto the smart card. Further, rather than tied into a 
money account, such as tied into a prepaid debit account, a 
customer account such as a credit account can be maintained 

by the provider, such as at the control station 112, and a bill 
can be generated by the provider and sent to the user at 
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speci?ed intervals, based on the amount of prepaid service 
selected by the customer and encoded on the smart card 
during that time period. 

[0088] In addition, in this embodiment, the system can 
also be con?gured so that one or more speci?c rate schedules 
are encoded onto the smart card at the same time the prepaid 
service is doWnloaded on the smart card. The system can 
further include an effective date associated With the speci?c 
rate schedule to alloW future rate deployment. 

[0089] The payment service stored on the smart card is 
then preferably input into the system via the user interface 
115. For this purpose, the user interface 115 preferably 
includes a smart card reader, such as any suitable commer 
cially available type, and a processor for system control. The 
user interface 115 in this embodiment further preferably 
includes a display, Which can be any desired conventional 
type, such as an LCD or alphanumeric display. The user 
interface 115 can be con?gured so that user information is 
provided to the customer via the display, such as account 
status as to balance, service used on an hourly, daily and 
monthly basis, amount of last purchase and/or current rate 
being charged (i.e., per kiloWatt hour), as examples. 
[0090] As indicated above, the user interface 115 in this 
embodiment is in PLC communication With the meter, and 
for this purpose, user interface 115 includes a conventional 
plug, Which is then inserted into a poWer outlet. Further, in 
the present embodiment, the user interface 115 can also 
include a battery for back-up poWer in case of poWer 
outages, such as to protect against loss of data. Also, the user 
interface 115 can be programmed With ID and/or security 
codes Where desired. In operation, the prepaid service input 
into the system via the smart card reader is preferably stored 
in memory Within the user interface 115, or alternatively it 
can be stored Within memory in another device, such as the 
meter 119. 

[0091] The meter 119 in this embodiment preferably 
includes a connect/disconnect mechanism, such as a sWitch 
or other type of device, to regulate the dispensing of utility 
service. In other embodiments, Where metering is not pro 
vided, the connect/disconnect mechanism Would similarly 
regulate system operation. In operation, the connect/discon 
nect mechanism is preferably responsive to the amount of 
payment service input in the system. For example, in this 
embodiment, the connect/disconnect mechanism is prefer 
ably in the connect mode When there is any amount of the 
prepaid service remaining in the system and is in the 
disconnect mode When the amount of prepaid service has 
been exhausted. The control of the connect/disconnect 
mechanism can be regulated from any part of the system, 
such as by the control 112, the user interface 115 or the meter 
119 in this embodiment. Preferably, in this embodiment the 
processor of the user interface 115 monitors the amount of 
prepaid service stored in memory and is in communication 
With the connect/disconnect mechanism directly or through 
a processor Within the meter 119 to control operation of the 
connect/disconnect mechanism. 

[0092] PoWer interruption may occur only if a disconnect 
command is doWnloaded from the host to the ?eld equip 
ment. This command can be doWnloaded Well in advance of 
the target disconnect date or on the day of the disconnect. If 
for any reason the system is poWered doWn on the speci?c 
date of the disconnect, the disconnect command may be 
implemented folloWing poWer restoration. 



US 2002/0120569 A1 

[0093] In any case, power Will preferably never be dis 
connected Without ?rst contacting the host on the day of the 
disconnection to make sure the disconnect command has not 
been aborted. The system can be programmed to not dis 
connect the poWer during the night but at a time to be 
speci?ed during the daylight hours. This time shall be also 
part of the disconnect command. Should the ?eld equipment 
be unable to contact the host on the day of the disconnect 
command, the disconnect Would preferably be implemented. 

[0094] The system can also be programmed to not restore 
service Without making sure that someone is on the pre 
mises. This may be done by requiring the customer to 
perform a manual update to the system through the display 
unit or actually making a payment in a satisfactory amount 
through the display unit. 

[0095] During the disconnect time, the ?eld equipment 
may periodically attempt to contact the host to receive any 
further commands. Should a reconnect command be issued 
during any of those communications sessions, the poWer 
Will preferably not be reconnected until someone success 
fully enters a correct PIN code in the display terminal if the 
system is programmed to make sure someone is home ?rst. 

[0096] In addition, in this embodiment, another feature is 
that data corresponding to the reading of the meter can be 
uploaded and stored onto the smart card at substantially the 
same time, and preferably at the same time, as the prepaid 
service is doWnloaded from the smart card into the user 
interface 115. For this purpose, the user interface 115 can be 
con?gured to also include a smart card Writer or a combi 
nation smart card reader/Writer, Which can be any commer 
cially available type. The data corresponding to the meter 
read can be transmitted from the processor in meter 119 
directly to the smart card, transmitted to the memory on the 
user interface 115, Which is in turn uploaded onto the smart 
card, or alternatively other schemes can be used for this 
same purpose. 

[0097] Further, the data corresponding to the meter read 
stored in memory on the smart card can be doWnloaded at 
some other desired time and/or location in the system to 
monitor the meter read data. For eXample, the system can be 
con?gured so that the stored meter read data is uploaded into 
the system the neXt time the customer purchases additional 
prepaid service from the distribution terminal. The meter 
read data then can be communicated from the distribution 
terminal to some other location, such as to the control station 
112 for additional processing When desired, such as for 
veri?cation purposes. For eXample, the control station 112 
can compare the meter read data against either actual read 
data taken at the meter or a calculated estimate based on the 
amount of prepaid service purchased by the customer the 
previous time and the corresponding rate. 

[0098] Further, the meter 119 in this embodiment is pref 
erably in communication With the control station 112 either 
directly or through one or more intervening elements, simi 
lar to the meter 16/concentrator meter 14 With the control 12. 
In this embodiment, there preferably is tWo-Way communi 
cation betWeen the meter 119 and control station 112, such 
as for the various reasons discussed above, e.g., anything 
associated With meter reading or more general communica 
tion as examples. In other embodiments, the system can be 
con?gured to accommodate only one Way communication 
betWeen the meter 119 and control station 112 in either 
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direction Where desired. In still other embodiments, the 
system can be con?gured so that there is no communication 
transmitted directly or indirectly betWeen the meter 119 and 
control station 112. In these embodiments, the only manner 
that data can be passed betWeen the meter 119 and control 
station 112 is through the smart card, in particular, Where the 
smart card both carries prepaid money information as Well 
as meter read data. 

[0099] In another exemplary embodiment, the smart cards 
are preferably of a type capable of being mass produced in 
?Xed amount values and distributed to various points of sale 
With no supporting computer infrastructure. The smart cards 
in this embodiment are non-site speci?c and that any card is 
capable of being accepted by any user interface. Each card 
also preferably has a unique ID that can ultimately be used 
to determine fraud. Other security measures from the card 
can be used Where desired. In addition to the value infor 
mation, the card contains at least one and preferably up to 5 
rate schedules. The ?eld hardWare selects the appropriate 
rate schedule from the 5 and use is based on its con?guration 
ID. The user interface in this embodiment preferably 
includes a display of the LCD type With 1 to 3 pushbuttons 
and a 1 line by 16 line character LCD display. The user 
interface accepts non-site speci?c smart cards. The display 
preferably saves the card ID numbers of a de?ned number of 
cards of the last smart cards accepted, such as the last 24 
cards, in the event that an audit is performed on the system. 
The user interface preferably communicates With the exter 
nal meter via poWer line carrier, With no additional Wiring 
needed for communication. In order to support poWer line 
communication When poWer is off, the user interface pref 
erably includes a consumer replaceable battery, Which ener 
giZes the user interface When poWer is off and a card is 
inserted into the card reader. 

[0100] The meter in this embodiment preferably contains 
a disconnect sWitch and control electronics, and communi 
cates With the display via poWer line carrier. The present 
invention is also capable of printing the usage and purchase 
history. For eXample, the system may provide a purchase/ 
payment history consisting of the last 10 purchases or 
payment made. 

[0101] The control station or host computer is preferably 
a single PC running a Microsoft WindoWs based program. 
Preferably, the computer/softWare is not responsible for 
vending cards but to simply manage customer installations, 
track card production, and organiZe necessary information 
for card production, such as rate schedules, taXes, etc. 

[0102] An advantage of the system of the present embodi 
ment is that minimal installation is required since there is no 
Wiring betWeen the meter and user interface/display. The 
smart cards are preferably deployed such as they are readily 
available on a 24 hour basis. Customers preferably purchase 
the cards in ?Xed increments from the various points of 
distribution, such as $5, $10, and $20. 

[0103] In one modi?cation of the system in the present 
embodiment, a cluster communications controller can be 
added, preferably sitting on the secondary side of the poWer 
transformer Where the systems are preferably installed and 
communicate With them via poWer line carrier. The unit 
Would in turn preferably communicate With a host computer 
via some other type of communications method, such as 
telephone, cellular, radio, etc. Advantages of this aspect of 
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the present embodiment is that it creates a great deal of 
?exibility, including, card usage reporting to further enhance 
fraud or tampering, AMR reporting capability, cardless 
value transactions via electronic funds transfer and greater 
variety of rate schedule and con?guration capabilities. 

[0104] Tying the billing and payment methods together are 
the payment cycles. These cycles include the time period 
from When the bill is posted until payment has been made 
and veri?ed. The payment cycle preferably supports a vari 
ety of options based on the con?guration parameters. Spe 
ci?c parameters may include the billing date, the payment 
period, the past due period, and the auto-disconnect point. 

[0105] The billing date is the date on Which the amount 
used is due to be paid. It is preferred that this amount Will 
be froZen and subsequent usage Will begin to accumulate 
separately. This billing date can be set to traditional monthly 
periods or to other time periods, Which may be more suitable 
for the customer’s billing situation. The payment period is 
the time period folloWing the billing date Within Which the 
customer can pay their bill Without administrative and 
interest charges. This payment period may be con?gured 
based on utility current practices. The past due period is the 
time period folloWing the payment period during Which the 
customer incurs an administration charge for nonpayment of 
the bill. This administration charge is preferably be calcu 
lated in accordance With utility current practices. The auto 
disconnect point is the point at Which all prior payment 
periods have expired. At that time, With additional consid 
eration given for nighttime and Winter, the service may be 
disconnected. The utility policies and modalities Will typi 
cally serve as the guiding considerations. 

[0106] A How chart of the typical payment cycle is shoWn 
in FIG. 5. This cycle is suitable for all forms of billing 
methods eXcept prepayment. FIG. 5 does not include past 
due amount considerations. The prepayment payment cycle 
is someWhat different. This is mainly due to the fact that this 
cycle does not need to take any punitive action for a payment 
not being made. That process Will occur naturally as the 
customer’s prepaid value goes to Zero and is shoWn in FIG. 
6. 

[0107] It Will be recogniZed by those skilled in the art that 
changes may be made by the above-described embodiments 
of the invention Without departing from the broad inventive 
concepts thereof. It is understood, therefore, that this inven 
tion is not limited to the particular embodiments disclosed, 
but it is intended to cover all modi?cations, Which are Within 
the scope and spirit of the invention as de?ned by the 
appended claims. 

We claim: 
1. A method for customers to communicate With and pay 

a utility for at least one utility service, said method com 
prising the steps of: 

establishing a customer account With said customer, said 
customer account including a billing method and a 
payment method; 

providing a communication system comprising a utility 
host, a customer interface, and a control assembly 
programmed to control said utility service and com 
munication betWeen said utility host and said customer 
interface; 

Aug. 29, 2002 

communicating payment information to and from said 
customer using said communication system to com 
plete payment of at least a portion of a customer 
balance on said customer account in accordance With 
said billing method and said payment method. 

2. The method of claim 1, further comprising the step of 
communicating customer account and utility service infor 
mation to and from said customer using said communication 
system. 

3. The method of claim 2, Wherein said customer account 
and utility service information comprises one or more 
selected from the group consisting of automatic meter reads, 
outage/restoral monitoring, customer consumption readings, 
Time-Of-Use (TOU) reporting, billing capability, tamper 
detections/deterrence, deferment of peak use through TOU 
rate information, Real Time Pricing (RTP), headline/local 
neWs, ?nancial quotes, energy information, home monitor 
ing and appliance control. 

4. The method of claim 3, Wherein said customer account 
and utility service information is provided as customiZed or 
pre-de?ned messages to particular customer accounts. 

5. The method of claim 1, further comprising the step 
disconnecting and/or reconnecting said utility service using 
said communication system based upon a comparison of 
said customer account With said payment information. 

6. The method of claim 1, further comprising the step of 
managing the transfer of said utility service to a neW 
customer or betWeen customers using said communication 
system. 

7. The method of claim 1, further comprising the step of 
providing customer account usage information for said 
utility service using said communication system 

8. The method of claim 7, Wherein said customer account 
usage information comprises one or more selected from the 
group consisting of amount used, amount remaining, rate of 
utility service usage, rate of charge, money used today, 
money used yesterday, money used this month, and utility 
service usage over the past tWelve months. 

9. The method of claim 1, Wherein said billing method 
comprises one or more selected from the group consisting of 
time based billing, ?Xed payment based pilling, or prepay 
ment billing. 

10. The method of claim 1, Wherein said payment method 
comprises one or more selected from the group consisting of 
direct debit, pre-authoriZed direct debit, credit card charg 
ing, cash payment, check payment, and debt management. 

11. The method of claim 10, Wherein said debt manage 
ment includes a postpayment mode and a prepayment mode. 

12. The method of claim 1, further comprising the step of 
using a smart card to store said payment information. 

13. The method of claim 1, Wherein said billing method 
include at least one rate schedule. 

14. The method of claim 1, Wherein said payment infor 
mation is communicated in accordance With a payment 
cycle. 

15. The method of claim 1, Wherein said payment cycle 
supports one or more parameters selected from the group 
consisting of a billing date, a payment period, a past due 
period, and a disconnect point. 

16. A communication system for customers to communi 
cate With and pay a utility for at least one utility service 
comprising: 
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a utility host programmed to store a customer account for 
said customer, said customer account including a bill 
ing method and a payment method; 

a customer interface to communicate payment informa 
tion to and from said customer to complete payment of 
at least a portion of a customer balance on said cus 
tomer account in accordance With said billing method 
and said payment method; and 

a control assembly in communication With said utility 
host and said customer interface, said control assembly 
being programmed to control said utility service. 

17. The system of claim 16, Wherein said communication 
system is programmed to communicate customer account 
and utility service information to and from said customer. 

18. The system of claim 17, Wherein said customer 
account and utility service information comprises one or 
more selected from the group consisting of automatic meter 
reads, outage/restoral monitoring, customer consumption 
readings, Time-Of-Use (TOU) reporting, billing capability, 
tamper detections/deterrence, deferment of peak use through 
TOU rate information, Real Time Pricing (RTP), headline/ 
local neWs, ?nancial quotes, energy information, home 
monitoring and appliance control. 

19. The system of claim 18, Wherein said customer 
account and utility service information is provided as cus 
tomiZed or pre-de?ned messages to particular customer 
accounts. 

20. The system of claim 16, Wherein said control assem 
bly is programmed to disconnect and/or reconnect said 
utility service based upon a comparison of said customer 
account With said payment information. 

21. The system of claim 16, Wherein said communication 
system is programmed to manage the transfer of said utility 
service to a neW customer or betWeen customers. 

22. The system of claim 16, Wherein said communication 
system is programmed to provide customer account usage 
information for said utility service using said communica 
tion system 

23. The system of claim 22, Wherein said customer 
account usage information comprises one or more selected 
from the group consisting of amount used, amount remain 
ing, rate of utility service usage, rate of charge, money used 
today, money used yesterday, money used this month, and 
utility service usage over the past tWelve months. 
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24. The system of claim 16, Wherein said billing method 
comprises one or more selected from the group consisting of 
time based billing, ?xed payment based pilling, or prepay 
ment billing. 

25. The system of claim 16, Wherein said payment method 
comprises one or more selected from the group consisting of 
direct debit, pre-authoriZed direct debit, credit card charg 
ing, cash payment, check payment, and debt management. 

26. The system of claim 25, Wherein said debt manage 
ment includes a postpayment mode and a prepayment mode. 

27. The system of claim 16, further comprising a smart 
card reader for reading a smart card storing said payment 
information. 

28. The system of claim 16, Wherein said billing method 
include a rate schedule. 

29. The system of claim 16, Wherein said payment infor 
mation is communicated in accordance With a payment 
cycle. 

30. The system of claim 16, Wherein said payment cycle 
supports one or more parameters selected from the group 
consisting of a billing date, a payment period, a past due 
period, and a disconnect point. 

31. The system of claim 16, Wherein said utility host 
comprises a computer running application softWare. 

32. The system of claim 16, Wherein said customer 
interface comprises an LCD display, navigation push-but 
tons, a numeric keypad, and multi-colored LED’s. 

33. The system of claim 16, Wherein said control assem 
bly comprises a poWer sWitch, control electronics pro 
grammed to complete usage calculations and external com 
munications, and a transceiver for communicating With said 
utility host. 

34. A communication system for customers to remotely 
communicate With and pay a utility for at least one utility 
service comprising a customer control system at a location 
remote from said utility, said customer interface being 
programmed to communicate payment information to and 
from said customer to complete payment of at least a portion 
of a customer balance on a customer account in accordance 

With a billing method and a payment method stored at said 
utility; and to control said utility service to said customer. 


